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Strength training elicits sports related and health benefits
for both men and women. Although sexual dimorphism is
observed in exercise metabolism, there is little information
outlining the specific nutritional needs of women strength
athletes. Many women athletes restrict energy intake,
specifically fat consumption, in order to modify body
composition, but this nutritional practice is often counter-
productive. Compared to men, women appear to be less
reliant on glycogen during exercise and less responsive to
carbohydrate mediated glycogen synthesis during
recovery. Female strength athletes may require more
protein than their sedentary and endurance training
counterparts to attain positive nitrogen balance and
promote protein synthesis. Therefore, women strength
athletes should put less emphasis on a very high
carbohydrate intake and more emphasis on quality protein
and fat consumption in the context of energy balance to
enhance adaptations to training and improve general
health. Attention to timing of nutrient ingestion,
macronutrient quality, and dietary supplementation (for
example, creatine) are briefly discussed as important
components of a nutritionally adequate and effective
strength training diet for women.
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S
trength training for healthy women is
endorsed by the American College of
Sports Medicine1 and has many beneficial

effects on health2 3 while also enhancing perfor-
mance in other activities.4 Women engaging in
strength training range from young high school
athletes,5 to post-menopausal women,2 to those
competing in strength training sports (for
example, weight lifting, power lifting, and body-
building). Nutrition has a major influence on the
magnitude of adaptation to training. Proper food
intake and sound nutritional strategies will
result in strength and muscular endurance
improvements, and will facilitate athletic perfor-
mance.6 Nutritional needs are influenced by the
metabolism of energy providing nutrients (that
is, mobilisation, utilisation, and storage of energy
substrates) at rest and during exercise.
Nutritional recommendations for men and
women strength athletes share many common
elements and the reader is referred to other
reports that discuss these in more detail.7 8 The
main purpose of this review is to point out
subtle, but potentially important, gender differ-
ences in metabolism and to suggest related
nutritional approaches for women engaged in

strength training whose goals are muscular
hypertrophy, power, and strength.

WOMEN AND STRENGTH TRAINING
The general benefits of strength training for both
men and women include an increase in bone
mass and lean mass,9 improved body composi-
tion (due to decreased fat mass), cardiovascular
fitness, strength, and an enhanced sense of well
being.3 10–12 Alterations in muscle strength and
size following resistance training in women are
similar to those in men,13–16 given that the
exercise stimulus is the same.17 However, the
relative increases in strength upon initiation of
training may be greater in women partially
because of lower baseline strength levels.18

Basal hormonal differences (that is, decreased
testosterone) ultimately limit the absolute
amount of lean body mass that women can
accrue with strength training.19 The common fear
that women will become too bulky or large with
strength training is not physiologically possible
and should not dissuade women from engaging
in this mode of exercise.

GENDER DIFFERENCES IN EXERCISE
METABOLISM
Several studies have compared submaximal
exercise metabolism in women and men and
indicate that although metabolism is qualita-
tively similar, there are subtle quantitative
differences in the relative use of substrates, with
women utilising proportionally more lipid and
less carbohydrate than men,20–23 a phenomena
that has been attributed to dissimilarities in sex
steroids between genders.22 23 Women have been
documented as possessing increased intramus-
cular muscle triglyceride (IMTG) stores com-
pared to men,24 25 partially due to the larger area
occupied by type I (slow twitch) fibres.26 27

Intramuscular triglyceride breakdown during
submaximal exercise in women appears to be
greater24 or similar25 compared to men. Few
studies have examined gender differences during
high intensity exercise or resistance training.

From available studies of resistance exercise
conducted in men, metabolism during this type
of exercise is reliant on anaerobic energy sources
as indicated by investigations showing signifi-
cant depletion of muscle phosphocreatine (PCr)28

and glycogen immediately following weight
lifting exercise,29–31 especially in type II (fast

Abbreviations: DRI, dietary reference intakes; EPOC,
excess post-exercise oxygen consumption; IMTG,
intramuscular muscle triglycerides; MET, metabolic
equivalent of task; PAL, physical activity level; PCr,
phosphocreatine; REE, resting energy expenditure; RER,
respiratory exchange ratio; TEA, thermic effect of activity;
TEE, total daily energy expenditure
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twitch) muscle fibres.32 Surprisingly, IMTG are also signifi-
cantly depleted with resistance exercise in proportion to the
pre-exercise level.33 In comparison to men, women appear to
use less glycogen during resistance exercise. For example, a
repeated maximal knee extension protocol resulted in
significant glycogen depletion in type I and II muscle fibres
in trained and untrained men, but this was not found in
women.34 An attenuated reduction in glycogen in women
after resistance exercise is consistent with similar observa-
tions after sprint exercise35 36 and may result from lower
glycolytic enzyme activity in women37 or a suppressive effect
of estradiol.38 This gender difference in carbohydrate meta-
bolism during resistance exercise may also be explained by
the fact that women usually have a greater capacity for lipid
breakdown and oxidation compared to men,20 such that
glycogen is spared more in women than in men.

In response to resistance training, women expend less total
energy and have lower excess post-exercise oxygen consump-
tion (EPOC) compared to men, which can be attributed to
training status, body size, and hormonal differences.39

However, EPOC is still elevated significantly in women after
a strength training session, similar to the situation in men,
which has important implications for improving energy
balance and body composition.40 Immediately following
resistance exercise in women, the respiratory exchange ratio
(RER) significantly declines indicating an increase in fat
oxidation during recovery.41 This significant decrease in RER
post-exercise has been noted by several investigators when
resistance exercise was compared against sitting41–43 and
against treadmill exercise with the same aerobic energy
cost.39 Elevations in fat oxidation post-exercise spare exo-
genous carbohydrate for glycogen replenishment44 and
underscore the importance of IMTG and dietary fat as an
energy source.45

ENERGY BALANCE
Energy intake
Energy balance is an important nutritional consideration for
strength athletes, particularly women.6 46 Positive nitrogen
status is necessary for optimal acquisition of lean body mass,
and is related to energy balance. Negative energy balance is
associated with increased catabolism of protein, which can
compromise skeletal muscle hypertrophy.19 47 Thus, adequate
energy consumption should be the first priority for female
athletes to sustain activity, promote muscular growth and
optimal body composition, and maintain ideal health. There
is a need to educate women on the importance of energy
balance because a staggering two thirds of female collegiate
athletes report wanting to lose weight and are attempting to
decrease energy intake.48 Female athletes are commonly
reported as maintaining negative energy balance,49 due to
factors such as preoccupation with body image and societal
pressures to achieve a low body fat percentage.50 51 These self
reported energy deficits, although not always accompanied
by weight loss, are often associated with irregular menstrual
cycles indicating that energy intake may not be appropri-
ate.52 53 Although female athletes typically use energy restric-
tion as a means to improve body composition, female elite
athletes with larger or more frequent daily energy deficits
have higher body fat percentages,54 perhaps due to an
adaptive reduction in resting metabolic rate.

Females with low energy intake often complain of fatigue,
irritation, and poor athletic performance.55 Amenorrheic
females in negative energy balance, as indicated by low
thyroxine (T4) and triiodothyronine (T3) levels, have slower
PCr recovery rates measured by 31phosphorus magnetic
resonance spectroscopy compared to eumenorrheic athletic
counterparts without thyroid hormone disturbances.56

Negative energy balance associated with thyroid alterations

may alter a female athlete’s ability to perform repeated bouts
of exercise. Low energy intake, disordered eating, and/or
cognitive dietary restraint among female athletes are also
associated with low bone mineral density and increased risk
of skeletal stress fractures.56 57 Reproductive function is also
disturbed when energy availability is inadequate, which may
lead to infertility when sustained over longer periods of
time.53 56 58 Further, when energy intake is low, the athlete is
at greater risk of not obtaining adequate nutrients (carbohy-
drate, protein, fat, vitamins, and minerals).

Energy expenditure
Resistance exercise increases EPOC and resting energy
expenditure (REE) in women to the same degree as
endurance exercise of the same caloric output.39 41 59–61

Increases in energy expenditure appear to occur primarily
during and immediately after the exercise bout,60 unless
multiple sets are performed to failure, in which case REE will
be elevated for extended periods (24–36 h) post-exercise.40 62

Therefore, resistance exercise can significantly elevate 24 h
energy expenditure and should be compensated for with
increased energy intake to prevent negative energy balance.
The best time for women to increase food consumption seems
to be during and after exercise to take advantage of the
enhanced sensitivity of skeletal muscle to take up glucose
and amino acids. Attention to energy needs during and
following exercise should be of high priority to ensure
optimal athletic performance.

How much energy is needed?
Several approaches can be taken to determine energy
requirements to maintain energy balance. The World Health
Organization recommends estimating energy needs based on
assessments of total daily energy expenditure (TEE).63 The
most common method to estimate TEE in healthy non-
athletic individuals is to multiply REE by physical activity
level (PAL) (that is, TEE = REE?PAL).64 65 For athletes,
inclusion of the energy cost of their specific exercise activity,
known as the thermic effect of activity (TEA), based on
exercise time, intensity and duration, should be added to the
TEE equation, to accurately account for all energy expended
throughout the day46: the TEE equation for athletes is
therefore: TEE = REE?PAL+TEA.

Determination of REE
REE should be carefully calculated as it is an important
determinant of TEE. REE is most accurately measured in the
laboratory using indirect calorimetry, but can also be
estimated using predictive equations that incorporate anthro-
pometric variables. The most commonly used predictive
equation is that developed by Harris and Benedict [655+9.5
wt (kg)+1.9 ht (cm)24.7 age (years)] even though many
studies have questioned its accuracy.66–68 Recently, it has been
demonstrated that the Owen equation [795+7.18 wt (kg)] for
estimation of REE is more accurate for use with normal
weight non-athletic young women (BMI(25 kg/m2), while
the Bernstein equation [7.48 wt (kg)20.42 ht (cm)23.0 age
(years)2844] is more accurate for overweight young women
(BMI 25–30 kg/m2).68

Determination of PAL
Physical activity level can be determined with the use of
accelerometers, heart rate monitors, activity diaries, and/or
self reported activity estimates.63 65 69 Combining the use of
more than one of these methods over a period of several days
will provide a more accurate determination of average PAL
than one method alone. Alternatively, PAL can be determined
by estimating average activity level. The new dietary
reference intakes (DRI) report states that PAL values range
from 1.0–1.4 for sedentary individuals to 1.9–2.5 for those
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who are very active.69 Depending on the activity level of their
occupation and habitual daily activity, women strength
athletes may be considered moderately active (PAL 1.6) to
extremely active (PAL 2.5).

Determination of TEA
The energy cost of weight lifting exercise is determined based
on the Compendium of Physical Activities70 and is expressed
in metabolic equivalents of task (METs). Weight lifting has
an energy cost of 6.0–8.0 METs. The thermic effect of weight
lifting can be calculated by multiplying body weight in
kilograms by the duration of the activity in hours, and then
multiplying by the MET value (TEA = wt (kg)?duration
(h)?MET).

TEE equation
Using the above calculations to estimate energy requirements
for a healthy 68 kg young woman (BMI(25 kg/m2) with a
moderately active lifestyle (1.6 PAL), who engages in 1.5 h of
strength training per day, TEE is approximately 2665 kcal/
day: TEE = [795+7.18?68 kg]?1.6+[68 kg?1.5 h?6.0 MET] =
2665 kcal/day.

The American Dietetic Association, the Dietitians of
Canada, and the American College of Sports Medicine
recommend that strength athletes should consume 44–
50 kcal/kg bodyweight/day to maintain body weight and
activity due to their increased body size and high level of fat
free mass in comparison to endurance athletes.46 For a 68 kg
woman, this would equate to a TEE of 3000–3400 kcal/day,
which would be appropriate if the woman maintained a
healthy body weight and did not significantly increase body
fatness. Since this recommendation for energy intake was
based on male bodybuilders71 and it is recognised that
females have a lower REE and EPOC than males, appropriate
total energy intake for female strength athletes may be
slightly lower. Our recommendation for women who engage
predominately in resistance exercise training is to consume
39–44 kcal/kg bodyweight/day. According to several investi-
gators, women are at risk of energy imbalance disorders
(weight loss and menstrual disturbances) when energy
intakes are less than 1800–2000 kcal/day (less than 30 kcal/
kg bodyweight/day).46 50 58 72

Inf luence of the menstrual cycle on TEE
The phase of the menstrual cycle may also be taken into
consideration when estimating energy requirements. In adult
pre-menopausal women, REE is shown to be slightly
increased in the luteal phase compared to the follicular
phase.73 Women may be encouraged to consume slightly
more energy during the follicular phase of their menstrual
cycle to ensure optimal athletic performance.

CARBOHYDRATE
High carbohydrate diets are generally recommended for
athletes, including women, because of their role in main-
taining adequate glycogen levels.46 The advent of the biopsy
needle in the mid-1960s allowed histological and biochemical
studies of human muscle before, during, and after exercise.
Subsequent work detailing the importance of muscle glyco-
gen as a fuel for active muscle during prolonged exercise, and
the role of glycogen depletion with fatigue, ushered in the age
of high carbohydrate diets as the optimal diet for athletes.
This glycogen centric viewpoint led to the development of
carbohydrate loading strategies to super-saturate muscle
glycogen levels, delay glycogen depletion, and prolong the
onset of fatigue, thereby improving performance.74

Carbohydrate loading regimens have been modified75 but
remain popular today for many endurance activities. We
argue however, that high carbohydrate diets may not be
optimal for the performance of women strength athletes.

One reason that high carbohydrate diets are not optimal
for women strength athletes relates to the finding that
women use significantly less glycogen during resistance
exercise than men34 and synthesise less glycogen in response
to a given amount of dietary carbohydrate.76 In order for
women to glycogen load to the same extent as men, it is
suggested that they increase carbohydrate intake to provide
.8 g/kg bodyweight/day carbohydrate.77 78 For example, for a
68 kg woman requiring 2665 kcal/day with a carbohydrate
recommendation of 9 g/kg bodyweight/day, this translates to
612 g of carbohydrate (2448 kcal) or 92% of her daily caloric
allotment. Clearly this would mean that protein and fat
intake would be suboptimal. Further, when women were
matched for lean body mass with men and compared,
consuming a high carbohydrate diet resulted in absolute
and relative increases in muscle glycogen that were much
lower than for men, and only significant for women if total
energy intake was substantially greater than habitual
intake.77 Overtime, the increased energy required to obtain
adequate glycogen synthesis in women would lead to an
energy imbalance. Further, if women choose to not increase
energy intake, but just increase carbohydrate, other impor-
tant macronutrients (that is, fat and protein) would need to
be displaced. This displacement could lead to deficiencies in
essential protein and fat, and compromise a myriad of
physiological processes from nitrogen balance to mainte-
nance of adequate levels of sex steroid hormones.79

Carbohydrate containing foods are still necessary in the
diet to meet energy needs. However, they do not need to be
consumed in the same quantity as suggested for endurance
athletes.80 Generally, carbohydrates with low glycaemic
indices should be chosen to reduce the risk factors for
cardiovascular disease, stroke, and diabetes as observed in
women who consume higher glycaemic carbohydrates.81 82

Low glycaemic carbohydrates are rich in dietary fibre and
contain important micronutrients, such as iron and B
vitamins. These micronutrients are commonly found to be
suboptimal in diets of women athletes50 72 based on evalua-
tions of self-reported food intake and some biochemical
indices of mineral and vitamin status.52 83–85 Fruits, vegeta-
bles, brown rice, enriched whole grain breads, whole grain
prepared cereals, rolled oats, beans, legumes, and sweet
potatoes are good examples of low glycaemic carbohydrate
foods that strength training women should consume.

PROTEIN
Protein recommendations for strength and power athletes
have been determined to be 1.4–1.8 g/kg, which is higher
than the Recommended Dietary Allowance (RDA) of protein
for healthy adults bodyweight.86 These recommendations are
largely derived from studies conducted in men but are
probably appropriate for women.6 Consumption of protein at
these levels is within the acceptable macronutrient range for
protein (10–35% of total energy intake) as concluded in the
most recent Institute of Medicine DRI report.69

Although studies are inconsistent with regards to gender
differences in protein metabolism,23 there is some indication
that leucine oxidation is greater in men,87 and women may
oxidise less protein during exercise because they derive more
of their exercise energy needs from fat.88 89 Protein oxidation
in men during exercise, therefore, seems to contribute more
to whole body substrate oxidation.90

An area of particular interest in protein nutrition is the
concept of timing91 and the differences that may exist
between genders. In contrast to men, women have an
attenuated increase in muscle protein fractional synthetic
rate when amino acids are provided after exercise,23 suggest-
ing that women may need to consume more protein after
resistance exercise in order to elicit the same anabolic
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environment. Studies predominately in men indicate that
infusion of amino acids or exogenous administration of
amino acids after exercise with or without carbohydrate
stimulates protein synthesis, and the largest increases are
seen when protein is provided before exercise.19 Also in men,
protein supplementation between meals (15 g essential
amino acids+30 g carbohydrate) led to a significantly greater
protein balance over a 16 h testing period compared to
consumption of three nutritionally mixed meals alone.92

Since the increase in protein synthesis after protein ingestion
is transient, consuming frequent doses of high quality protein
between meals may provide the ideal anabolic stimulus.
Collectively, these studies indicate that in order to create an
optimal anabolic environment to help maintain and build
lean body mass for strength training women, small amounts
of high quality, rapidly digested protein with carbohydrate
are important before exercise, after exercise, and between
meals.

High protein diets have long been criticised on the basis of
deleterious effects on bone due to their greater acid load that
requires neutralisation by calcium salts.93 Women are at
increased risk of osteoporosis as they age, so any potential
adverse effects on bone health should be avoided. However,
the justification to limit protein based on this criticism may
not be warranted. Using dual stable calcium isotopes to
quantify calcium kinetics in women, Kerstetter et al93 found
that a high protein diet did not have any negative effects on
net bone balance. Further, a protein supplement (42 g
protein, 24 g carbohydrate, 2 g fat) given to young women
and men throughout a 6 month strength and conditioning
program, increased insulin growth factor-1 and serum bone
alkaline phosphatase (indicating increased bone formation)
compared to a carbohydrate supplement of equal caloric
value.94 Dietary unprocessed sources of protein contain both
calcium and phosphorus and can contribute to increased
dietary calcium and phosphorus intake. High protein intake
does not appear to have adverse consequences for bone
health in females, but rather, may be beneficial.95 Another
criticism of high protein diets is that habitual consumption in
excess of recommended intakes promotes chronic renal
disease through increased glomerular pressure and hyperfil-
tration.96 On the contrary, the effects of high protein diets
consumed by healthy humans were recently reviewed and it
was concluded that there is insufficient proof to limit protein
intake for the purpose of preserving renal health in healthy
adults.97 The Institute of Medicine has also concluded that
there is no clear evidence indicating that high protein diets
have other deleterious effects including increased risk of
cancer or cardiovascular disease.69 The final most common
criticism against high protein diets in relation to strength
athletes is that increasing protein intake beyond the
recommended level is unlikely to result in additional
increases in lean tissue because there is a limit to the rate
at which protein tissue can be accrued.46 The argument
against this statement is that even if there is a limit to gains
in lean mass with high protein ingestion, increasing evidence
shows that dietary substitution of carbohydrate with protein
results in a variety of favourable health effects including
enhanced weight loss, reduction in truncal adipose tissue,
optimal maintenance of blood glucose, and improved lipid
profile.98

Despite these documented benefits of protein, supplemen-
tation, and high protein diets, many women choose to be
vegetarians.72 Vegetarianism limits total protein intake and
places women at higher risk of iron deficiency anaemia.46

Women require iron at higher concentrations than men and
iron deficiency anaemia is one of the most prevalent nutrient
deficiencies observed in women athletes.99 Animal proteins
provide the most bio-available sources of iron (heme) and

thus can help protect women from fatigue, lethargy, and
malaise. Women strength athletes should be aware of the
importance of animal proteins, as they provide all the
essential amino acids and are excellent sources of vitamin
B-12 and D, thiamine, riboflavin, calcium, phosphorus, iron,
and zinc.83

Practically, a variety of high quality animal protein sources,
such as lean pork and beef, poultry, fish, eggs, and low fat
dairy products, should be consumed daily by strength
training women. Given the importance of protein before
and after exercise, and between meals for maintenance and
promotion of lean muscle growth, it may be prudent to use a
protein supplement such as whey or casein.

FAT
Sports nutrition researchers have recently become interested
in the physiological and performance effects of high fat diets.
This emerging research has focused primarily on endurance
exercise, but may be applicable to strength athletes due to the
enzymatic and metabolic adaptations achieved with such
diets. These enzymatic adaptations are to some extent muscle
fibre-type specific and depend on the increase in dietary fat
intake. The time course of metabolic adaptations also
remains unclear, but at least several weeks are necessary
for complete transition to optimal fat utilisation. Animal and
human studies have consistently demonstrated that low
carbohydrate, high fat diets consumed for more than 7 days
decrease muscle glycogen content and carbohydrate oxida-
tion, which is compensated for with markedly increased rates
of fat oxidation,100–103 even in well trained endurance athletes
who already demonstrate increased fat oxidation.101 The
source of enhanced fat oxidation appears to be circulating
free fatty acids, ketones, and triglyceride derived very low
density lipoproteins,102 104 105 the latter probably resulting
from enhanced skeletal muscle lipoprotein lipase activity.106

As discussed, women seem to rely less on glycogen for
resistance exercise than men.21 Thus, high fat diets may be
advantageous for women strength athletes to complement
energy production derived from IMTG and circulating lipids
while concurrently sparing muscle glycogen.41

Despite the importance of adequate dietary fat intake,
many women athletes still limit fat consumption and follow
extremely low fat diets (,10–15% energy as fat) with the
belief that fat may impair exercise performance and increase
adiposity.107 However, in addition to compromising health,
low fat diets reduce IMTG stores, and a certain quantity of
dietary lipid may be crucial for supplying free fatty acids to
exercising muscle. Investigators have demonstrated that
women endurance athletes in energy balance need to obtain
at least 30% of their energy from dietary fat to ensure rapid
replenishment of IMTG following exercise.107 If fat intake is
sub-optimal, there is continued IMTG depletion following
exercise for up to 2 days, which may limit performance in
subsequent exercise sessions.108 The same application may
hold true for strength athletes.

In addition to serving as an important energy source,
adequate fat intake has several other critical functions. Given
that many women are at risk of being hypocaloric,109 fat
provides the most energy per gram of all the macronutrients
and can help achieve positive energy balance. Dietary fat
maintains sex hormone concentrations79 110 and may prevent
menstrual disturbances. If fat intake drops below 15% of
energy consumption, there is a high probability that essential
fatty acid intake will be low unless the athlete is conscious of
food selection. Fat intake greater than 15% of energy from
unprocessed sources may help to prevent the female athlete
triad as its consumption will help attain energy balance,
improve bone health, and avoid depressed sex hormone
concentrations.

Nutritional aspects of women strength athletes 745

www.bjsportmed.com



Dietary unprocessed sources of fat provide mixtures of
different fatty acids. For example, fat in lean pork provides
equal proportions of monounsaturated and saturated fatty
acids, with high quantities of the essential n-6 linoleic acid.
The predominant saturated fatty acid in beef fat is stearic acid
which is shown to have neutral effects on cardiovascular
disease risk.111 To obtain the correct fatty acid balance, dietary
fatty acids should come from sources found naturally in lean
protein foods, nuts, seeds, nut butters, fatty fish (for
example, salmon and trout), fish oil supplements, flaxseed
oil, safflower oil, canola oil, sunflower oil, corn oil, avocados,
and egg yolks. These foods can be easily incorporated into the
diet by using them as quick snacks (for example, nuts),
adding them to other dishes (for example, avocado with
pasta, flaxseed oil on salads), and eating them as the major
component of meals (for example, salmon for dinner, eggs
for breakfast). Ideally, women should avoid all fats found in
processed foods due to their highly saturated nature and
tendency to be partially or fully hydrogenated. If the foods
suggested here are eaten, carbohydrate intake can be
reduced, fat metabolism will be enhanced, and IMTG stores
will be increased to help support physical activity. Careful
choice of fat quality is also necessary to provide fat soluble
antioxidants, which may protect against lipid peroxidation
that commonly increases after intense resistance exercise.112

CREATINE
A large body of scientific literature over the last decade has
documented the physiological and performance effects of
creatine supplementation. Short term creatine supplementation
improves anaerobic performance, and long term creatine
supplementation consistently augments strength and lean body
mass gains with resistance training.113 Although the majority of
studies have been in men, a significant amount of research
indicates women are also responsive to creatine supplementa-
tion. Short term creatine supplementation enhanced high
intensity exercise performance in women,114 115 but in contrast
to the situation in men, failed to reduce measures of leucine
oxidation and plasma leucine rate of appearance.116 The
significance of this latter finding is unknown because other
studies have not shown an acute effect of creatine on protein
metabolism, suggesting other mechanisms are responsible for
the long term effects of creatine on lean body mass.113 Studies
that have examined strength and body composition responses
during a resistance training program indicate women respond
favourably to creatine supplementation.117 118

SUMMARY
The nutritional needs of women engaged in strength training
are important and are generally similar to those recom-
mended for men.7 8 Women in particular should ensure
adequate energy is consumed to optimise adaptations to
training and improve general health. There are gender
differences in exercise metabolism that may justify specific
nutritional recommendations for women. These include less
emphasis on carbohydrate intake and more attention to
protein intake after exercise. In addition, generous consump-
tion of healthy fats from a variety of sources is encouraged to
support a positive energy balance, increased use of lipid
sources, hormonal balance, and optimal health. Like men,
women respond to the favourable effects of creatine
supplementation during resistance training.
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